Summary. The progesterone levels in arterial plasma, luteal and non-luteal ovarian tissues of the cuis, Galea musteloides, were determined at various stages of the oestrous cycle and pregnancy, using gas\p=m-\liquid chromatography with electron-capture detection. Plasma progesterone levels (8 to 18 ng/ml) during the oestrous cycle are lower than those found in pregnancy where they stayed at 23 to 60 ng/ml during the first 15 days. They rose to 513 ng/ml at Day 26 and thereafter gradually declined to 108 ng/ml a few days before parturition (Day 53). Within 24 hr after parturition, the level dropped to 23 ng/ml. During pregnancy, the pattern of changes in plasma progesterone levels and even the absolute concentrations (except for the first 15 days) resembled those of the guinea-pig. Progesterone concentration and content in the luteal tissue differed from those of the latter species. The results indicated that the maximal activity of the CL occurred between 20 and 30 days' gestation, the timing of which was again similar to that in the gui nea\x=req-\ pig. By comparison with other species, it was obvious that during gestation, both the guinea-pig and the cuis had very high plasma progesterone concentrations, and that gestation in these two animals could be divided into two phases according to these levels. The primary phase was the first 15 days when plasma progesterone was relatively low and the secondary phase was the latter half of gestation when the plasma progesterone concentration was at least fifteen times that of the primary phase. In both species, the establishment of the allantochorionic placenta occurred at the transition between these two phases when the plasma progesterone concentration was rising rapidly. The two phases probably represented stages where the requirement and metabolism of progesterone was widely different.
INTRODUCTION
The cuis, Galea musteloides, has only recently been studied in captivity (Weir, 1970) . The gestation period is fairly short (53 days) and the oestrous cycle (about 22 days) is very variable (Rood & Weir, 1970) . Oestrus is evoked by the male (Weir, 1971) . Since a breeding colony of these animals was available, it was of interest to investigate progesterone values for comparison with those reported for the guinea-pig, Cavia porcellus, as both are members of the Family Caviidae (Sub-order Hystricomorpha) . This investigation forms part of a study of the cuis ovary being undertaken at the Institute. A preliminary account of the investigation of this species was given by Weir and others (see Rowlands, 1972, pp. 565-567) . Progesterone concentration in plasma and ovarian tissue in the guinea-pig has been reported by Rowlands & Short (1959) , Heap & Deanesly (1966) , Heap, Perry & Rowlands (1967) and Feder, Resko & Goy (1968) . The present study examines the progesterone levels in arterial plasma and in the CL of a few cyclic cuis and a small series of pregnant cuis.
MATERIALS AND METHODS

Animals and sample collection
All the animals used in this investigation were normal adults taken from the colony bred in the Institute by Dr . J. Weir . Details concerning these animals and the way they were kept in the laboratory were given by Weir (1970 The plasma samples collected from the non-pregnant animals were between 1-8 and 4-2 ml and those from pregnant animals, between 1-4 and 4-8 ml.
The weight of the current CL samples for progesterone assay ranged between 4-0 and 85-4 mg. 26-6, 32-7 + 6-6(3) 125-9, 49-6 292-7 207-7, 512-6 274-2 251-2, 181-3, 84-8 107-9 + 27-6(3) 17-4, 22-7+13-3(3) 2-6±0-5(7)' 6-3 ±1-0(6) 2-8 + 0-6(4) 2-7 + 0-3(5) 4-0 + 0-8(6) 3-3 + 0-8(9) 6-7 + 0-8 (5) 19-1 + 2-1(7) 8-4 ±0-4(5) 18-4+1-3(4) 21-8 + 8-8(5) 14-1 + 1-3 (13) 8-3 + 4-0(3) 9-0 10-9 13-3 27-4, 20-7 53-1 + 9-0(3) 64-4, 32-3, 6-2 60-7 20-9 + 3-9(3) 11-7,3-8 9-9, 7-7 15-7 + 9-8(3) (1) (2) (3) (4) (5) (6) to 7-0 ng/mg and 3-3 to 11-9 ng/CL).
The progesterone concentration of the residual tissue was also low and the progesterone content in the residual tissue of a pair of ovaries was approximately 100 ng, but could vary from less than 20 ng to 400 ng, and could not be corre¬ lated with other changes in pregnancy.
DISCUSSION
The determination of progesterone added to ovarian tissue or plasma showed that down to 100 ng, very good accuracy (coefficient of variation 8-8 to 15-6%) could be obtained (Table 2 ). When only 25 ng was used, the coefficient of variation increased and the tendency was towards under-estimation. The probable reason for this discrepancy is that there were two errors superimposed on one another as there were two estimations in each of these determinationsone to decide the amount of endogenous progesterone and the other, the total amount of progesterone. On the other hand, good correlation was observed for all duplicate determinations even when the total progesterone was approxi¬ mately 35 ng (Table 2) . If the percentage mean deviation is calculated for the duplicate determinations, it is 12% for both tissue and plasma. As far as the Galea samples are concerned, with the exception of a few (notably the old luteal tissue), total progesterone in each was well over or approaching 100 ng. Thus, it can be taken that the precision of these determinations was of the order of 12 to 16%.
The progesterone levels in G. musteloides present many interesting points when compared to those of the laboratory guinea-pig as reported by Challis, Heap & Illingworth (1971) . The patterns of change in plasma progesterone levels during gestation appear to be similar in the two species-relatively low concentrations are found during the first 15 days, highest levels are found at mid-pregnancy, and then somewhat lowered but yet sustained high levels are found at 51 to 60 days in the guinea-pig and 41 to 50 days in G. musteloides (Text- fig. 1 ). Even the concentrations are similar, except during the first 14 days when the progesterone concentration in Galea is about two to three times higher than that in the guinea-pig. It has also been reported that a second increase in plasma progesterone occurred in the guinea-pig during the last few days of gestation (Challis et al., 1971 (Grota & Eik-Nes, 1967 ; Hashi¬ moto, Henricks, Anderson & Melampy, 1968) and hamster (Leavitt & Blaha, 1970 ) increased almost to their highest levels right from the onset of pregnancy. This is not the case in cavies where plasma progesterone levels during pregnancy can be divided into two phases (see above). (2) The highest progesterone concentration found in the plasma of the guinea-pig and cuis during pregnancy is certainly very much higher than those found in many other animals such as the pregnant hamster (25 ng/ml; Leavitt & Blaha, 1970) , ewe (15 to 20 ng/ml; Bassett, Oxborrow, Smith & Thorburn, 1969; Fylling, 1970) and cow (8 ng/ml; Donaldson, Bassett & Thorburn, 1970 ). Thus, not to mention the high level of 513 ng/ml, even the progesterone concentrations (6-3 to 15 ng/ml) during the first 15 days in guinea-pigs Challis et al., 1971) and in G. musteloides (23 to 60 ng/ml) are, in fact, high levels and the progesterone requirement during the first 15 days' gestation in both species of cavy is, therefore, by no means low compared to these animals.
The reason for the two phases in plasma progesterone levels in these two species during pregnancy remains to be explained. The causes for the large progesterone increase after the 15th day in the guinea-pig have been elegantly shown by the work of Illingworth, Heap & Perry (1970) to be due to a de¬ crease in its metabolic clearance rate and to a lesser extent to an increase in production by the CL. This decrease in metabolic clearance rate might be associated with an increase in progesterone-binding proteins in the circulation (Heap & Deanesly, 1967 Rowlands & Weir in Rowlands, 1972, pp. 566-567 
